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Abstract Objective In this currently evolving coronavirus disease 2019 (COVID-19) pandemic, the
evidence is scarce about the impact of COVID-19 infection on women in labor and neonates in
an inner city African-Americans (AA) population. The objective of this study was to evaluate
the clinical outcomes and placental pathology in mother-infant dyads in COVID-19 cases.
Study Design Retrospective chart review was conducted on 34 COVID-19 positive
mother-infant dyads to study their baseline characteristics and outcomes. Placental
pathology was reviewed by two perinatal pathologists.

Results COVID-19 was noted in 3% of pregnant women who delivered in our
institution. The majority (82%) of them were asymptomatic. Out of the four mothers
who were symptomatic, only three (9%) required supplemental oxygen. None of them
required invasive ventilation. All the neonates tested negative for COVID-19 at 24 hours
of age. There were no gross or microscopic pathological abnormalities detected that
could be definitely associated with any COVID-19 related complications during

Keywords pregnancy in any of the 34 placentas.

= Covid-19 Conclusion COVID-19 does not appear to increase morbidity and mortality among
= placenta pathology pregnant women and their neonates in a predominantly AA population. Our study did
= vertical transmission  not find any evidence of vertical transmission of COVID-19 infection nor any specific
= perinatal effect findings on placental pathology.

Key Points

* Majority of women infected by coronavirus disease 2019 (COVID-19) during labor were asymptomatic.
* None of the newborns tested positive for COVID-19 at 24 hours of age.
* Placental pathology findings were nonspecific in COVID-19 mothers.
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Coronavirus disease 2019 (COVID-19) was declared a pan-
demic by World Health Organization on March 11, 2020."
This disease has progressed rapidly and affected people of
all ages, races, and ethnicities. Available data suggest that
older people and people with preexisting conditions are
more likely to have worse outcomes.? This could possibly be
due to inability of their immune system to mount an
adequate response. Moreover, African-Americans (AAs)
have disproportionately borne the burden of this disease
compared with other ethnic groups3™ There are few
studies describing the characteristics and outcomes of
pregnant women affected by COVID-19 and their neo-
nates,®~'" and the majority of the pregnant women in these
reports were either of Chinese descent or Caucasians.’™'"
There is a paucity of data on pregnancy outcomes in AA
women affected by COVID-19.

There is lack of evidence for vertical transmission of
COVID-19 in neonates.'"'? Placental pathology can be a
useful tool to study the mechanism of pregnancy-related
complications and associated fetal vascular or inflammatory
response. Insights from placental evaluation can contribute
to understanding of maternal to fetal transmission of infec-
tious diseases. Placental pathology from seven pregnant
women affected by severe acute respiratory syndrome
(SARS) revealed increased intervillous and subchorionic
fibrin in three cases and extensive fetal thrombotic vascul-
opathy in two that resulted in intrauterine growth retarda-
tion and oligohydramnios.'® There are only few reported
series of placental pathology in patients diagnosed with
COVID-19 during pregnancy.'*'

Our hospital is located in inner city, Detroit, and the
majority of our patient population is AA. The aims of our
study were twofold: first, to evaluate the clinical character-
istics and pregnancy outcomes of mother-infant dyad in an
inner city hospital with predominantly AA population,
and second, to study the pathological findings in placentas
of women affected by COVID-19 during labor.

Methods

The study and waiver of consent were approved by the
institutional review board of Wayne State University. Mater-
nal and neonatal data were collected on COVID-19 positive
women delivered at Hutzel Women’s Hospital, Detroit be-
tween March 11, 2020 and July 31, 2020. For the initial
period, only symptomatic women received COVID-19 testing
at our institution. However, starting April 21, 2020, our
hospital implemented universal testing for COVID-19 in all
pregnant women admitted to labor and delivery. COVID-19
reverse transcriptase polymerase chain reaction (RT-PCR) on
nasopharyngeal samples was utilized for establishing diag-
nosis of COVID-19. Severity of the COVID was classified as per
National Institute of Health guidelines.'® All proper precau-
tions recommended by American Academy of Pediatrics'’
were observed during delivery of the infant. The infant was
immediately handed over to the neonatal team after delivery.
Infants born to COVID-19 positive mothers were tested at
24 hours of age.
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Placental histopathological evaluation was performed by
two perinatal pathologists (S.M.]. or E.Q.). COVID-19 is con-
sidered an indication for placental examination at our insti-
tution, and all placentas from COVID-19 positive mothers
were therefore submitted for pathologic examination. Fol-
lowing formalin fixation, each placenta was examined gross-
ly and sectioned for microscopic examination in a
standardized fashion. Sectioning for microscopic examina-
tion included at a minimum five cassettes with three full
thickness sections of the chorionic plate, three basal plate
slivers, two umbilical cord sections, and a membrane roll.
Grossly identified lesions were described and sampled using
additional cassettes. The tissue sections were processed in a
routine manner, and sections were stained with hematoxylin
and eosin. Microscopic diagnoses employed current diagnos-
tic criteria and terminology for lesions including maternal
vascular malperfusion,'® fetal vascular malperfusion,'®
acute inflammatory lesions,'® and chronic inflammatory
lesions.'-20

Statistical analyses were conducted using Stata/IC 16.0
(StataCorp, College Station, TX).

Results

Thirty-four COVID-19 positive mother-infant dyads were
included in our study and 29 (87%) were AA. A total of 997
women were tested for COVID-19 after universal screening
policy was instituted and 30 (3.0%) tested positive. Four
women had tested positive prior to implementation of univer-
sal screening; one developed symptoms after delivery and
tested positive for COVID-19. =Table 1 describes the baseline
characteristics of mother-infant dyads. Mean (standard devi-
ation) maternal age in our cohort was 26.3 (1.3) years. Three
women (9%) had history of diabetes and five (15%) were
diagnosed with hypertension. Median (interquartile range)
gestational age at delivery was 38 (37-39) weeks. One (2%)
woman developed polyhydramnios, three (9%) developed
gestational diabetes, two (6%) had pregnancy induced hyper-
tension, and three (9%) had chronic hypertension. About 26/34
(76%) had no pregnancy-related complications.

=Table 2 describes COVID-19 related data in mothers and
infants. The median (range) duration between diagnosis of
COVID-19 and delivery of infant was 1 (0-2) day. The
diagnosis was established on the day of admission in asymp-
tomatic women and on the day of presentation to hospital in
symptomatic women. Respiratory symptoms due to COVID-
19 were noted in five (15%) women: three required supple-
mental oxygen. Chest X-ray showed bilateral hazy opacities
in all three women who required oxygen. One woman
developed deep vein thrombosis. One woman received
hydroxychloroquine before delivery, and one woman re-
ceived steroids after delivery for management of COVID-
19. None of the infants were noted to have any morphological
abnormality. Only one infant required positive pressure
ventilation via bag and mask after delivery. Respiratory
distress was noted in two infants after birth. One infant
received oxygen via high-flow nasal cannula for 1 day. Chest
X-ray of this infant was suggestive of transient tachypnea of
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Table 1 Baseline characteristics of study cohort Table 2 COVID-19 data in mother and infant
Maternal characteristics Maternal data
Age (y), mean £+ SD 26.3+1.3 Interval between COVID-19 diagno- 1(0-2)
AA race, n (%) 29 (87) sis and delivery (d), median (IQR)
Prenatal care, n (%) 33 (97) Maternal symptoms
Diabetes, n (%) 3(9) Asymptomatic, n (%) 28 (82)
Hypertension Respiratory, n (%) 5(15)
Pregnancy induced, n (%) 2 (6) Fever, n (%) 2° (6)
Chronic, n (%) 30) Ecc))s\l/tlgig,uens’z%x)—ray findings for 5 (15)
Sﬁfjagi?L;?;rzz;:Ee(fQR) 1(0-3) |1\/I9aternal interventions for COVID-
Prenatal glucocorticoid use, n (%) 4(12) Supplemental oxygen, n (%) 3(9)
Prenatal antibiotics use n (%) 15 (44) Noninvasive ventilation, n (%)
Cesarean delivery, n (%) 11 (32) Invasive ventilation, n (%)
Indication of cesarean delivery Severity of COVID-19
Maternal, n (%) > (45) Asymptomatic 28 (82%)
Fetal, n (%) 6 (55) Mild illness 3 (9%)
Infant characteristics Moderate illness 2 (6%)
Male, n (%) 16 (47) Severe illness 0
Gestational age at birth (wk), mean 4 SD 37.8+04 Critical illness 0
Preterm birth, n (%) 4(12) Neonatal data
Birth weight (), mean + SD 2,979 +96 Positive COVID-19 RT-PCR results at 0
Small for gestational age, n (%) 8 (23) 24 h, n (%)
Apgar’s score at 1 minutes, median (range) 8 (6-9) Morphological abnormality, n (%) 0
Apgar’s score at 5 minutes, median (range) 9 (4-9) Respiratory illness after birth re- 2 (6)
Any resuscitation at birth, n (%) 5(15) ?‘;:)iring any supplemental oxygen, n
Abbreviations: AA, African-Americans; IQR, interquartile range; SD, Chest X-ray findings
standard deviation.
Transient tachypnea of newborn, 1(3)
n (%)
RDS, n (%) 2 (6)

newborn (TTN). Second infant was born premature at 30
weeks. He required noninvasive ventilation and his chest X-
ray was suggestive of respiratory distress syndrome (RDS).

Ten infants (30%) stayed in mother’s room and 24 (70%)
were separated from their mothers and kept in an isolation
unit until discharge to the care of an unexposed family
member. COVID-19 RT-PCR was performed on 31 (91%)
infants 24 hours after delivery and all of them tested nega-
tive. All the umbilical arterial and venous cord gases had pH
within the normal range. Three infants (9%) received exclu-
sive breast milk feeding, 22 (65%) were formula fed, and nine
(26%) received a combination of breast and formula feeding.
All the mothers who provided breast milk pumped the milk
taking proper precautions. None of the infants had any
readmission or emergency room visit till the last day of
data collection.

Placental Pathology

Nine of the 34 (26%) placentas had no pathologic findings
(=Table 3). Nine (26%) had acute inflammatory lesions,
including seven with acute maternal inflammation (four
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Abbreviations: COVID-19, coronavirus disease 2019; IQR, interquartile
range; RDS, respiratory distress syndrome; RT-PCR, reverse transcrip-
tase polymerase chain reaction.

?One Mother had both respiratory symptom and fever.

were stage 1 and three were stage 2). Only one had acute
maternal inflammation grade 2. Four of the seven placentas
with acute maternal inflammation also had acute fetal
inflammation, only one of which was stage 2, and none of
which were grade 2. The remaining two had only acute
funisitis; both stage 1 grade 1 and both of these had meconi-
um histiocytosis. Eight (24%) placentas had chronic inflam-
matory lesions: three had chronic lymphoplasmacytic
deciduitis, four had chronic chorioamnionitis (~Fig. 1),
and one had eosinophilic/T cell chorionic vasculitis involving
an isolated chorionic surface the vessel (one of the placentas
with chronic lymphoplasmacytic deciduitis also showed
acute maternal inflammation). None of the placentas had
chronic villitis. Five (15%) placentas had lesions of maternal
vascular malperfusion, including recent paracentrally
Vol. 11
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Fig. 1 Chronic chorioamnionitis. Maternal T-lymphocytes are seen
infiltrating into the trophoblast layer and chorionic connective tissues
of the extraplacental membranes.

located infarcts and/or retroplacental hemorrhage or hema-
toma, or persistent muscularization of decidua basalis blood
vessels (one of these placentas also had chronic lymphoplas-
macytic deciduitis). Four (12%) placentas showed hyper-
vascularization of chorionic villi (villous chorangiosis), one
being from a mother with diabetes mellitus (~Fig. 2). One
placenta showed delayed villous maturation. Small isolated
intervillous thrombi were seen in seven (21%) placentas
(=Fig. 3), two as the sole pathologic lesion, three in placentas
with acute inflammatory lesions, one in a placenta with
chronic lymphoplasmacytic deciduitis, and one in a placenta
with hypervascularization of chorionic villi. None of the
placentas showed villous or vascular lesions of the fetal
vascular malperfusion.

No definite correlation could be established between
maternal/infant symptoms, severity of the maternal illness,
and placental findings.
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Fig. 2 Villous hypervascularization (villous chorangiosis). Increased
number of capillaries are present in terminal chorionic villi.
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Fig.3 Intervillous thrombus. Laminated blood clot (lower left corner)
pushes and slightly compresses adjacent chorionic villi.

Discussion

Our datarevealed a prevalence of 3.0% of COVID-19 infection in
pregnant women in an inner city predominantly AA popula-
tion. The prevalence of COVID-19 was reported to be 13.2 and
15.5% among pregnant women in two different reports from
New York.%?" The difference in the rate could be explained by
different rates of COVID-19 spread and intensity in different
regions at different times. Our population was comprised of
predominantly (87%) AA women with three (9%) Asian women
originally from Bangladesh, one (2%) woman of Middle Eastern
descent, and one (2%) Caucasian woman. The majority of the
women were asymptomatic. Only six (18%) women had symp-
toms, six (9%) women required supplemental oxygen, and none
of them required invasive ventilation. Our study suggests that
severity and outcomes of pregnancies affected by COVID-19 in
a population of AAs, and other ethnic minorities are similar to
other racial groups. Elshafeey et al reviewed data from 33
studies comprising 385 pregnant women infected by COVID-
19.22 Mild symptoms were reported in 96% cases and 0.3%
women were critical; one neonatal death was reported out of
252 births. A multicenter study from Italy on 77 hospitalized
pregnant women showed moderate-to-severe respiratory ill-
ness in 18% of these women with 8% requiring ICU admission.'®
However, this study had inherent selection bias as only symp-
tomatic women or women who had close contact with known
or suspect COVID-19 person were included.

All women in our study contracted the virus in the third
trimester since all of them received RT-PCR test that can
detect viral RNA on day 1 of infection and stay positive until 3
weeks.?> We did not find any evidence of vertical or perinatal
transmission of COVID-19 in our study. Vertical transmission
of COVID-19 has been suggested in a few studies.”%2*
However, a recent systematic review found no evidence of
vertical transmission of SARS-CoV2 infection.?® The majority
of the infants (65%) in our study were delivered vaginally,
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Table 3 Placental pathology of COVID-19 positive mothers

Placenta pathology No. of mothers (%)
Normal placenta 9 (26)
Acute placental lesion

Maternal 7 (21)
Fetal 6 (18)
Both 4(12)
Chronic placenta lesion 8 (24)
Maternal vascular malperfusion 5(15)
Fetal vascular malperfusion 0
Small intervillous thrombi 7 (20)
Hypervascularization of 4(12)
chorionic villi

suggesting the safety of vaginal delivery in COVID positive
women. We did not perform antibody testing in pregnant
women or their infants. However, all the infants were
clinically stable and did not require any medical interven-
tion. The need for supplemental oxygen in two infants was
likely due to TTN and RDS.

As this pandemic evolves and more pregnant women get
exposed during first and second trimesters, the neonatal
manifestations might vary. In a study by Wong et al on
maternal and neonatal outcomes in 12 pregnant women
with SARS-CoV, spontaneous abortion was reported in four
women who contracted the virus in the first trimester and
four out of five women who got infected after 24 weeks
delivered preterm.?® Neonatal outcomes in these cases cor-
related with the timing of viral exposure during pregnancy
and severity of maternal symptoms.

The placental lesions in our study were varied, and only one
of the acute maternal inflammatory lesions was high grade.
Acute and chronic inflammatory lesions were identified in
nine (26%) and eight (24%) of placentas, respectively, and
lesions of maternal vascular malperfusion were identified in
five (15%) placentas. No chronic villitis was identified within
any of the placentas. While chronic inflammatory lesions of
the placenta can be an indication of infection, a growing body
of evidence supports these lesions as being of immune origin
(maternal antifetal rejection) in a majority of cases.?’ Low-
grade placental lesions are commonly encountered in normal
pregnancy outcome. A recent study at our institution of 944
term pregnancies with normal outcomes showed acute and
chronic placental inflammatory lesions and lesions of mater-
nal and fetal vascular malperfusion in 42.3, 29.9, 35.7, and
19.7%, respectively, of the placentas.?® This indicates that mild
placental lesions, as were seen in the placentas in this current
series, are frequent findings in normal pregnancies that can be
the result of changes associated with parturition or be the
result of subclinical processes that did not affect the course of
the pregnancy.?’ It is interesting to note that four (12%)
placentas in this series showed villous hypervascularization
(villous chorangiosis). This lesion is reportedly seen in 5 to 10%
of term placentas,zg'30 and is associated with decreased ma-
ternal oxygen tension in the presence of normal perfusion of
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the intervillous space (preplacental hypoxia).3'-3? In this se-
ries, one of the mothers with villous hypervascularization had
diabetes mellitus, and the villous hypervascularization did not
correlate with respiratory symptoms in any of the mothers. It is
also notable that although one placenta showed overcoiling of
the umbilical cord, none of the placentas in this series showed
villous or vascular lesions of fetal vascular malperfusion,
including fetal vascular thrombosis or avascular villi. This is
in contrast to the recent findings of Baergen et al, who reported
evidence of fetal vascular malperfusion, including fetal vascu-
lar thrombosis, in 10 of 20 cases.'* Another recent report of
placentas from 16 COVID-19 mothers reported an increase in
lesions of maternal vascular malperfusion, including decidual
arteriopathy, but no significant increase in lesions of fetal
vascular malperfusion when compared with controls.'> The
reason for these differences in placental findings is not clear.

Our study is the first of its kind to report pregnancy
outcomes in a predominant AA inner city population. Our
study is limited by its small sample size. Nonetheless, it
provides important information on pregnancy-related out-
comes of COVID-19 infection.

Conclusion

Our study did not demonstrate increased susceptibility or
worse outcomes of COVID-19 infection among AA pregnant
women. We did not find any evidence of vertical transmis-
sion in the neonates. Placental pathology in these patients
revealed nonspecific findings. As this pandemic evolves,
more information on pregnant women and perinatal out-
comes will improve our understanding.
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